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ABSTRACT. The effect of moisture on the dielectric coiistl t^ of jute and citttoii for 
)th raw and chemically treated forms have been studied. The irjoi.sture-sensitivity of their 
electric constant is found to be different from one another but virhcn dry, they have sensibly 
r same value of dielectric constant. Attempts have been mad<i to explain this difference 
their behaviour.
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I N T R O D U C T I O N
The j)rimarv object with which the present work was start(*d was to desi<»'n 
I electric moisture meter for use in jute industry. Prom a preliminary survey 
the effect of moisture on the diff(‘rent electrical ])rop(u*ties of jute fibres, a 
luly of moisture-sensitivity of their dielectric constant was found ]>romisin^ :»: for 
(• pur])ose. Por a comj^arative study, it was also ihoug’ht of interest to extend 
r observations to chemically treated samples of jute fibres, as well as to raw 
(I chemically treated fibres of cotton. Meastirements have been made therefore 
t only on s«amples of native raw jute and cotton, Imt also on five .samples of 
cmically treated jute and one sample of chemically treated cotton. The 
emically treated jute samides include three alkali^lreated samples ]U’eparcd by 
inc^  1% , 12.5 % and 17.5 /^f NaOH solutions at room temjjerature, one 
lignified and one holucellulose sample pre]>ared )}y the use of usual chlorite 
dhod. The chemically treated cotton sample was a mercersied one using 
.5 % NaOH solution also at the room tenij:»eratiire.
pcrimcnfal fibre-condcnscr.
After many trials, a conden.ser as shown in figure 1. was suitably designed 
contain a given weight of fihres at various conditions of relative humidities, 
was essentially of parallel-plate type. The plates are circular brass discs of 
meter cm. and thickness 0.45 cm. and are nickel-plated to give a .smooth 
ning surface. On one side of the plates, brass rods, about 15 cm. in length 
1 1.3 cm. in diameter, are fixed centrally at right angles to the ])lanc of the 
tes. *On these rods threads are cut. The plates along with the rods are 
ed face to face inside a horizontal pyrex glass tube of length 17.8 cm. Its 
ide diameter almost coincides with the diatneter of the condenser jilates. It 
fitted with inlet and outlet tubes at its ends for the purpose of circulating
of desired humidities through it. Kach end of the glass tube is closed by 
ans of a flange and nthber gasket. At the hack of each flange a nnt, fixed 
an ebonite hand-wheel, is fitted over the brass rod and its plate can be
* Communicated by Prof. P. C. Mahanti.
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moved inwards and oiilw’ards within tlic j^ lass tube, as requited by mean of 
the liand-whcel. The plates are j)revetited from rotating during their inovc< ,cnt
F/e. j.
(a) Plate with rod.
( b )  G lass tu b e.
Q:) Flange and Gasket, 
(d)Ebonite hand wheel
by means of a keyway fittinjj^  with llie nut. Two binding screws at the (‘ll(]^  
of the two rods s(*rve as the teniiinals of the eondenser. The assembly is ihon 
suitably iiiount(‘d in a borizonlal position on a wooden frame.
Tn subsecjneiit measurements, tlie plates were ke]it at 0.45 cm. apart and tlic 
capacity of the condenser iiikUt  tliis camdition with air as the medium, ;ih 
measured on the Sdiering bridge, was alnait S .5 while that calculated fmm
its dimensions was about 6.1 [.ifij. loji* the piirjxise of this investigation, tht 
parasitic capacity 2 .4 /^ /x/, as obtained from these data was assumed to remain 
constant throughout all measurements.
Method of packivg.
Since dielectric constant depends on the alignment of the fibres with 
respect to the fudd, it was iKres.sarv to ensure a random packing of the fibres 
in the condenser. Tor this jmrpo.se the fibres were cut into small lengths misisl 
with a few^  drops of water and made into a plug which was inserted into the 
condenser for conditioning. Th(‘ effect of air could not altogether be eliminated 
and hence the measured values would be lowTr than the actual dielectric 
constants of the fibres.
Couditioning of fibres.
The arrangement for conditioning the fibres in the condenser is as .shown 
in figure 2. A given weight of filnes, 3.5 gm., was cut into small pieces and 
uniformly packed in the space between the condenser plates wdiich were nc\t 
.screwed out to allow the inlet and outlet tubes to he introduced between tluMii. 
The towers v'ere filled with sulphuric acid-water mixtures of approjiri^ itc 
concentration for obtaining a particular relative humidity. Air was buhlded 
through the acid solutions and allowed to pns.s through the fibres and finally drawn  
out through the outlet tube of the condenser, a combined force/exhaust pin^ ip 
being used for the purpose. The object of having three towers was to ensure
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iic c o n c e n t r a t i o n  o f  t h e  a c i d  m i x t u r e  in  t h e  t o w e r  n e a r e s t  to  t h e  c o n d e n s e r  
i-ni.. led p r a c t i c a l l y  c o n s t a n t  d u r i n g  tlu> p e r i o d  o f  c i r c u l a t i o n  o f  a i r ,  A l ) o u t  
i„*u r s  o f  c o n t i n u o u s  f l o w  a t  t h e  r a t e  o f  2  l i t r e s  p e r  m i n u t e  w a s  f o u n d  
suti  ^ lent f o r  t h e  a t t a i n m e n t  o f  e < ju il i l)r iu n i  h u m i d i t y  in  t h e  l i l j iv s .  a v o i d
u n c e r ta in ty  a b o u t  t h e  e c j u i l i h r i u m  p o i n t  th e  i i h r e s  vverc‘ c o n d i t i o n e d  f o r  2 0  h o u r s  
)iy circii]atinj4 ' h u m i d i f i e d  a i r  c o n t i n u o u s l y  o v e r n i g h t  a t  t h e  e n d  o f  w h i c h  ]) e r io d  
the inlet a n d  t h e  o u t l e t  t u b e s  o f  tlie  c o n d e n s e r  w e r e  c l o s e d ,  s o  th a t o u t s i d e  a i r  
cuiild n o t  d i s t u r b  t h e  c o n d i t i o n  o f  t h e  I ih r e s .  T h e  c o n d e n s e r  p l a t e s  w e r e  t h e n  
l)roiyi»ht c l o s e r  to  a  d i s t a n c e  o f  1 . 3 5  c jii .  h( ‘tw (*en  t h e i r  ( ju t e r  edji^es. T o  elim inate*  
th(' (*iTect, if  t h e r e  b e  a n y ,  o f  t h e  i > r e v i o u s  h i s t o r \ '  o f  t h e  s a m j i l e s  r e ^ a r d i n j *  tlu* 
m o istu r e  a b s o r p t i o n  e v e r y '  s a n it) le  w a s  first  ( 'o n d i t i o n e d  at O / o  rc‘l a t i v ( ‘ h u m i d i t y  
and its d i e l e c t r i c  c o n s t a n t  w a s  m e a s u n ' d ,  a n d  tlie  m e a s u r e m e n t s  c o n t i n u e d  a f t e r  
|)ro<j^r(‘s s i v e l y  i n c r e a s i n g  th e  r e l a t i v e  h u m i d i t y  o f  c o n d i t i o n i n g  a n d  th e n  s i m i l a r l y  
d i m in is h i n g  it  s o  t h a t  a  c o m p l e t e  c y c l e  o f  a b s o r j d i o n  a n d  d e s o r p t i o n  c o u l d  b e  
t.'iken.
McasurcmcHi of dielectric constant.
'P h e  c i r c u i t  d i a g r a m  o f  t h e  b r i d g e  u s e d  is  a s  s h o w n  in  f i g u r e  3 . A l l  
m e a s u r e m e n t s  w e r e  m a d e  a t  a  f r e ( ] u e n c y  o f  o s c i l l a t i o n  o f  2  K c / s e c .  b y  t h e
usual m e t h o d  o f  s u b s t i t u t i o n .  A  s t a n d a r d  a i r  c o n d e n s e r  ( ' v\'as jd a c t 'd  in  t h e
fo u rth  a r m  a n d  t h e  f i b r e  c o n d e n s e r  w a s  i n s e r t e d  a c r o s s  t h e  v a r i a b l e  s t a n d a r d  
coiidtMiser C s  . B a l a n c e  w a s  o b t a i n e d  b y  a d j u s t i n g  t h e  ] ) o \ \ e r  f a c t o r  in  t h e
^'Ct'nnd a r m  a n d  t h e  c a p a c i t y  C b in the* t h i r d  a r m .  U n d e r  t h i s  c o n d i t i o n
- - P - ( 1 )
C s i .  +  r ,
( C  zzi c a p a c i t y  o f  t h e  s t a n d a r d  a i r  c o n d e n s e r ,  C\i - -  c a j i a c i t y  o f  t h e  v a r i a b l e  
0 ‘u d e n s e r  C e ,  Cr  =  c a p a c i t y  o f  t h e  f i b r e  c o n d e n s e r .  7^i a n d  R j  a r e  i m p e d a n c e s  
in th e r a t i o  arms 1 and 2 r e s p e c t i v e l y . )
T h e  f i b r e  c o n d e n s e r  w a s  r e m o v e d  a n d  a g a i n  b a l a n c e  w a s  o b t a i n e d  w h e n
C _  Ri
(7s Ro (2)
(Cn =  capacity of the variable condenser at the balance point.)
From (1) and (2)
Cf — Cs Cgj (3)
From the observed value of Cf, the net capacitance (C'f)of the .ilu- 
condenser at a""given value of moisture content was obtained by making allov^  m,:,.
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for its parasitic capacitance and the value of dielectric constant was evalu.ttC'!
from the following relation,
« 11-31 CttA =  ^ ■
where C f  is given in /x/iF, / is tlie Iliickness of the sample in cm. and A  is the 
area of the condenser ])lates in cm.-
Special care was taken to ensure the constancy of the frequency «'i 
oscillation during a measurement, for wdiich purjiose a stabilisation jieriod 
nearly halFandiour was allowed to ])ass before a reading was taken. In onln* 
to check the accuracy of measurements, capacities of knowm lal>(^ rat<»rv 
standard caj)acitors vvere measured and it was found that the error did nel 
exceed I7e. Reidicate measurements wdth a given weight of fibres in ib^ ' 
conden.ser confirmed the reproducibility of the results.
Effect of pressure.
It was considered important to investigate if the dielectric constant of •'> 
sample undergoes any aj)preciable variation when the separation between 
electrodes for a given weight of the sample is slightly dififerent from the vnbu* 
at which they were normally kept. It was found that the variations in Ihr 
distance between the condenser plates over a range 0.35-0.60 cm. and hi nee 
the corresix)nding pressure variations, did not affect appreciably the diele<‘ iio 
constant of a sample, the maximum change being about 3%  at the highest v'bic 
of its moisture content.
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E X P E R I M E N T A L  R E S U L T S
TABLE I 
Jule samples
2 2 7
baniple Adsorption results Desorption results
Kuw jute
cellulose
l)rli^ :^ nificd jute
17-5% NaOH 
jnlc
U 5% NaOH
j Lite
I'i NaOH
] l '( r
R.II. % M.C. K 7o R.H. % M.C. K
0 0 1-80 73 16-5 3*8027 5-0 L 83 60 12-0 2*8037 6-2 1-93 51 9-7 2*1055 9-1 2-12 42 8-0 1*9460 10-0 2-18 39 7-5 1*8970 11-8 2-54 29 ■ 6-5 1*8279 13-7 3-60 2 0-1 1*80
100 31-2 — —
0 0 1-83 66 10*5 8*8428 4-5 1-93 4<> 7*3 4*5951 6-6 3-12 33 6*0 2*2662 7-8 5-60 19 4-0 2*0669 8-9 8-30 0 0 1*71
100 27-0 —
0 0 1-85 61 13-1 4-2725 S-6 1-89 50 11*0 2-7042 8-2 2-05 38 9-2 2-6056 10-0 2-58 28 7*5 2-1571 12-0 4-37 14 4-5 2-IK.
100 35-0 0 0 1-83
0 0 1-80 87 21*5 2-6625 5-2 1-90 71 15*5 2-4828 6-9 1-98 51 11-0 2-2952 8-5 2 10 36 9-0 2-0565 10-5 219 19 6-0 1-9075 12-6 2-27 10 3*5 1-85
100 28-2 3-60 0 0 1-81
0 0 1-87 81 18*5 2-8126 5-2 2-00 70 14*1 2-4136 6-2 2-04 56 10-5 2-20
51 8-0 2-15 42 8-2 2-0763 9-7 2-26 24 6*5 1-9885 15-6 2-66 10 3-5 1-88
100 29-5 4-10 0 0 1-87
0 0 1-88 82 19-0 3-1523 5-0 1-98 67 13*2 2-5136 6-2 2-05 48 9*0 2-1645 7-2 2-12 35 7*6 2-0461 9-5 2-32 20 6*5 1-9776 12-5 2-58 0 0 1-88
88 17-5 3-30
100 30-0 4-42
(Cn ^  capacity of the variable coiulcMiser at the bjilance point.)
From (1) and (2)
C r Cfi C hj . . .  (3)
From the ol).servnl value of O, the net capacitance (C 'f)of the ali, 
condenser at a given value of moisture content was obtained by making allo\' ,jir(^ .
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FiR .
for its parasitic ca]iacitanc(‘ and the value of dielectric constant was cvalu.'iin] 
from the following relation,
11*31 r ;v
A •
where T 'f is given in ^fil\ i is tlie tliickness of the sam]-)le in cm. and .1 is llic 
area of the condenser ])1ales in cm.^
Special care was taken to ensure the constancy of the frequency "! 
oscillation during a ineasurement, for which jnirjiose a stabilisation period ei 
nearly half-an-hour was allowed to pass before a reading was taken. In ordci 
to check the accuracy of measureiueiits, capacities of known latwralorv 
standard ca])acitors were measured and it was found that the error did ir»t 
exceed T/e. Keplicate measurements with a given weight of fibres in du* 
condenser conlirmed the reju'oducibilitv of the results.
Jiffcc l of pressure.
It was considered important to investigate if the dielectric constant of  ^
sample undergoes any appreciable variation when the separation between die 
electrodes for a given weight of the sanqile is slightly different from the val u' 
at which they were normally kept. It was found that the variations in dir 
distance between the condenser plates over a range 0.35-0.60 cm. and hc 'C 
the corres|x>nding jwessure variations, did not affect appreciably the dielccoir 
constant of a sample, the maximum change being about 3 % at the highest 
of its moisture content.
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TABl.E I
Jute samples
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.'!)aniple Adsorption results Desorption results
% R.H. % M.C
Kaw jute
llolo-cellulose
Dilijinificd jute
17-5% NaOH
jiite
' 5% N aO H
iiite
NaOH
ji If
027 
J7
55 6070 79 100
02851
(i269100
025425071 100
025 5852 6575 100
0265651 65 85 
lOO
02356456176 
88 100
0
5- 0
6'i
9- 110-  0 1L8 
13-7 
31-2
0
4- 5
6 -  6
7- 8
8 - 9
27- 0
0
5- 6 8-2 
10-0 
12-0 
35-0
0
5- 2
6- 9
8- 5 
10-5 
12-6
28- 2
0
5- 2
6 -  2 
8-0
9- 7 
15 •(
29- 5
0
5- 06 -  2 
7-2 
9-5 
12-5 
17-5
30- 0
1-801- 83 
L 952 -  12 2-182- 543- 60
L83 1-95 3-12 5-60 8-50
1-851- 892- 05 2-58 
4-37
L 801-901- 982-  10 2192- 273- 60
1- 872 -  00 2-04 2'15 
2-26 
2-664- 10
1-881- 982- 05 
2-12 2-322- 583- 304- 42
R.H. Yc iVi.c.
73 l6-5 3-80
60 12-0 2-80
51 07 2-10
42 8-0 L94
30 7-5 1-89
29 6*5 1-82}j-i 0‘1 1-80
66 10-5 8-84
40 7-3 4-59
33 6*0 2-26
19 4-0 2-(K)
0 0 1-71
61 13-1 4-27
50 IDO 2-70
38 0-2 2-6(1
J8 7-5 2-15
14 4-5 2-06
0 0 1-83
87 2DS 2-66
71 15*5 2-48
51 IDO 2-29
36 9-0 2-05
10 6-0 1 -90
10 3-5 1-85
0 0 1-81
81 18-5 2-81
70 14*1 2-41
5f) 10'5 2-20
42 8-2 2-07
24 6-5 1-98
10 3-5 1-88
0 0 1-87
82 lO'O 5-15
67 13-2 2-51
48 0-0 2-16
35 7-6 2-04
20 6-5 1-97
0 0 1-88
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Cotton samples
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SaiTi])lc Adsorption results Desorption results
Raw cotton
Mercerised cotton
%  K.H. % M C K %  R.H. %  M.C.
0 0 1*80 70 9*5 5-On
7 2-0 D80 57 7*5 3-7(
22 3-1 1-80 50 0*5 3 do
37 4-0 2-15 43 5*0 2-01
S2 4*8 2-60 35 4*8 2*40
62 o-O 4*11 28 4*2 2-05
74 8*0 4*88 18 3*2 1*02
100 _ _ 0 0 1-84
0 0 1-85 74 lo-O 5-0^
20 6-0 1*88 03 13*0 3*()()
45 8-5 2*21 •It) 10-5 2-74
50 10-3 2*58 20 7*7 2*10
75 13-0 3*80 14 4*5 l-8s
100 3 S ‘ () — 0 0 1 *83
TARLK 111 
Air dielectric
Adsorption resirlts Desorption results
% IM-I. %  R.H.
0 1*00 100 1*35
30 1*05 90 M 7
80 MO 80 MO
00 M 7 30 1-05
100 1*35 0 1*00
D I SX U S S I 0  N
The variation of dielectric constant with relative humidity of conditior'ii.t: 
for tlie various sanijdes c>f jute and cotton is shown in figure 4 which incln Ics 
also the results of measurements on the experimental condenser with air a^ oiic 
as medium between its plates. It will be noted that for a given change in the
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luunidity, the change in the dielectric constant of air is much smaller 
it of the fibres. T h i s  is perhaps due to the more disi)ersed state of the
I u r \ r  { 1) — j i i t f  ( r a w )
(J) i_ C'oUftii (raw)
(a) — l^olocfllulosr
(4) -- Delij.’nifu'd jute
( 5 ) -  M e rce ris e d  co tto n
(()) 1- 17 5% NaOH treated jiitt.
(7) _ IJ'5% .......................
(^ ) -  1?^
Air condenser
iiioicciilfs of \vat(M' vapour in the former case. The main features of the
re stills are :
I a) For a jjfiven sami)le, the dicdectric constant at a particular relative 
liiiiiiidity, depends upon whether it is cxuiditioned hv absorption or desor])tif)ii, 
'lie (li(‘lectric constant in the latter case heinjj^  hi.i^ her, as can he seen from curve (IV
(/^ ) d'he dielectric constant of jute is lower than that of cotton at any value 
'f relative humidity althou£,di its moisture content corresponding to a given 
relative humidity is higher.
fc) Mcrcerisation or alkali treatment decreases the dielectric constant of 
jalc and cotton.
(d) Delignification increases the dielectric constant of jute to a value 
nearing that for cotton at any value of relative humidity.
The dielectric constant is sensibly the same for all dried sainjiles of jute 
I -nid rf.tton, irrespective of being raw or chemically treated.
The curves showing the variation of dielectric constant with moisture 
I n^iitent of the different samples are given in figure 5. It may he noted that 
nnlihe the dielectric constant— relative humidity curve, the dielectric constant 
^nviisture content curve is the same for both increasing and decreasing values 
I I'loistiire content of conditioning of a sample.
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It is now almost an established idea that the dielectric properties of ,|])re, 
and i)olymcric substances in jjeneral can be explained in terms of an oscih.iridq 
and relaxation sf)cclrum. "J'he former arises mainly out of electron and .itd,u 
polarizations while tlie latter is the result of polarization on account of orieii:.,tinn 
of the molecules or their polar [)arts or disjdacement of ions, the transl.^ona! 
or rotational diffusion as the case may be, requiring a supply of a staii.ii.al 
distribution of activation energy. The dielectric constant at frequencies ih, 
a])plied field within the range 10 '^— c/sec. can he regarded as largely d.K* to
polarization as a result of ionic disjilacement or difiolar orientation, whereas, tliat 
at higher fre(|uencies due to electron and atom jiolarization. ddie dielcMih
properties, such as the dielectric constant and the loss angle, of inhomogciKMnr 
materials consisting of conducting or semi-conducting jiarticles disj^ersed in *ni
insulator can he exjdained with the help of Maxwell-Wagner equations and their 
subsequent modifications due to Sillars (1937) w'hich relate these j>ro])cnK“^ 
in terms of volume fractions, dielectric constants and conductivities o f  tin 
components, Sillars has indicated llial the shape of the conducting particle' 
has a profound influence upon the dielectric constant. As for instance, 
system having i>rolate (needle-like) iiarticles will give a much higher dielectm 
constant than that with jiarticlcs of oblate (lens-Iikc) shape, the unique axi- 
of both ])oiuting toward the direction of the field.
The total (piantilies of moisture in fibres can he broadly regarde<i 
composed of (1) hound and (2) free moi.sture. The small quantity 
ehemically hound moisture and that ahsorjied in the localised sites forniiiiJ, a 
unimolecular layer, both form the bound moisture ; on the other hand, the 
moisture inside fibres may be either ( 1 ) dispersed molecules in the niultimolemlar 
layers of adsorption and bound liy the same force as between the molecule  ^ oi 
liquid water or (2 ) liquid water in the capillaries of varying size and sliap^ "- 
or (3) both. Direct measurement of the relative proportions of bound ai^ l 
free moisture is rather difficult. For cotton, however, Peirce (1929)
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' vd these quantities from probalility considerations. Since the ratio of 
ic constant of water and that of the fibre substance is vcr\ hi^h (about 
‘^0 : -M and the dielectric constant (;f water decreases willi decrease in the 
f , r , o f  movement of the molecules, one would except that the dielectric 
^^ons. ,nt will be very sensitive to the presence of water and, of the two states 
,)f V (cr inside the fibres, the free moisture would affect it by a greater amount. 
Th( Miiiilarity in the nature of the curves as given in figure 4 and that showing 
th( )elation between free moisture and n‘lative humidity for cotton, due to 
p,‘ir>c, also points to such calculation. The increase in the dielectric constant 
uitL moisture content can therefore he regarded as due to an increase in the 
of free moisture and is not likely to be the result of a decrease in the 
a ir M»ntent of the composite dielectric with swelling.
The fibre samples used in the the present investigation undoubtedly
|)uN^ (ss varying pro]>ortions of ])oIar groups in the hvdroxvK and the carboxyls 
of tlu' constituents as well as in the associated water molecules, the moment and 
ih r  freedom of motion of the dipoh' in each sample being different. It is 
tliciefore reasonable to ex|>ect their dielectric jiroperties to be wid(‘ly ditferent 
>)!i Mccount of the difference in the dipole orientations resulting from tlie
;i|>|ilieation of the alternating field. Figure 4 shows, however, that the fibres have 
a linost th(‘ same dielectric constant at {)['( relative humidity which suggests that in 
thi- case, (he di|K)le mechanism is not effective. Since the freejnenev of the 
a|>])lied field, 2 Kc/sec., can be regarded as low. being about the lowest limit 
:i( which |K>larization due to ionic dis])lacement or dij^olar orientation is likely 
<MTur, it will not lx* altogether without reason to exclude such a possibility. 
\ small difference in the dielectric constant values for the various .samples may
nrise out of a po.ssible difference in the density of the fibre .sub.stances. Tt
slimild be mentioned that the almost identical dielectric constant values for the 
wirious dry fibres may be due to the low' order of accuracy of measurement in 
this region. If the effect of the intervening air could be eliminated by subjecting 
th(‘ fibres to a high ])ressure the dielectric constant values and therefore, the 
order of accuracy of measurement would certainly be higher as ? resttlt of which 
MTiall differences, if there were any, between the dielectric constant values for 
the individual fibre sample would be revealed.
Accepting that the increase in the dielectric constant is due to an increase 
in the free moisture content as pointed out above and that the structure of the 
fibres is not likely to alter progressively wdth moisture absorption so as to effect 
ni^ 'rease either in the freedom of movement of the fxdar groups, or in the 
Mibstance density, the observed relation between dielectric constant and moisture 
content can l>e explained by applying either Wagner model or its modification 
to Sillars. Since the whole of moisture absorbed in the fibres is not in the 
state, the volume fractions of free moisture need to he calculated. Using 
Peirce’s data for cotton the free moisture content at different relative 
humidities for jute can he deduced, if it is assumed that the proportions of 
h'‘nnd moisture in jute and cotton are in the ratio of their non-crystalline 
'^" s^tituents, 1.56, as indicated by Sen and Hermans (1949) disregarding the
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cuntcnt of the fibres. As.suming that lignin took part in the formation of th, 
pores in jtite ami somehow blocked the cellulosic region having finer pores, it- 
removal would lead to a fibrous material with finer ixtres which in resiDect of llu 
dielectric proj)crtie.s woukl therefore approach cotton fibres.
The action of alkali on both jute ami cotton can be regarded as to increasi 
the bound moisture content on account of swelling due to which a greatei 
nuinijer of reactive groui)s, h\dro.\yl or carboxyl, is likely to be available foi 
moisture absorption. .Simidtaneously, fibres having larger pores may also result 
from alkali treatment.
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